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FLEX 8000 Programmable Logic Device Family Data Sheet

Figure 1 shows a block diagram of the FLEX 8000 architecture. Each group
of eight LEs is combined into an LAB; LABs are arranged into rows and
columns. The I/O pins are supported by I/O elements (IOEs) located at
the ends of rows and columns. Each IOE contains a bidirectional I/O
buffer and a flipflop that can be used as either an input or output register.

Figure 1. FLEX 8000 Device Block Diagram
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Signal interconnections within FLEX 8000 devices and between device
pins are provided by the FastTrack Interconnect, a series of fast,
continuous channels that run the entire length and width of the device.
IOEs are located at the end of each row (horizontal) and column (vertical)
FastTrack Interconnect path.
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Logic Array Block

A logic array block (LAB) consists of eight LEs, their associated carry and
cascade chains, LAB control signals, and the LAB local interconnect. The
LAB provides the coarse-grained structure of the FLEX 8000 architecture.
This structure enables FLEX 8000 devices to provide efficient routing,
high device utilization, and high performance. Figure 2 shows a block
diagram of the FLEX 8000 LAB.

Figure 2. FLEX 8000 Logic Array Block
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Each LAB provides four control signals that can be used in all eight LEs.
Two of these signals can be used as clocks, and the other two for
clear/preset control. The LAB control signals can be driven directly from
a dedicated input pin, an I/O pin, or any internal signal via the LAB local
interconnect. The dedicated inputs are typically used for global clock,
clear, or preset signals because they provide synchronous control with
very low skew across the device. FLEX 8000 devices support up to four
individual global clock, clear, or preset control signals. If logic is required
on a control signal, it can be generated in one or more LEs in any LAB and
driven into the local interconnect of the target LAB.

Logic Element

The logic element (LE) is the smallest unit of logic in the FLEX 8000
architecture, with a compact size that provides efficient logic utilization.
Each LE contains a 4-input LUT, a programmable flipflop, a carry chain,
and cascade chain. Figure 3 shows a block diagram of an LE.

Figure 3. FLEX 8000 LE
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The LUT is a function generator that can quickly compute any function of
four variables. The programmable flipflop in the LE can be configured for
D, T, JK, or SR operation. The clock, clear, and preset control signals on the
flipflop can be driven by dedicated input pins, general-purpose I/O pins,
or any internal logic. For purely combinatorial functions, the flipflop is

bypassed and the output of the LUT goes directly to the output of the LE.
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Figure 6. FLEX 8000 LE Operating Modes
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Asynchronous Clear

A register is cleared by one of the two LABCTRL signals. When the CLRn
port receives a low signal, the register is set to zero.

Asynchronous Preset

An asynchronous preset is implemented as either an asynchronous load
or an asynchronous clear. If DATAS is tied to VCC, asserting LABCTRLI
asynchronously loads a 1 into the register. Alternatively, the
MAX+PLUS II software can provide preset control by using the clear and
inverting the input and output of the register. Inversion control is
available for the inputs to both LEs and IOEs. Therefore, if a register is
preset by only one of the two LABCTRL signals, the DATA3 input is not
needed and can be used for one of the LE operating modes.

Asynchronous Clear & Preset

When implementing asynchronous clear and preset, LABCTRL1 controls

the presetand LABCTRL2 controls the clear. The DATA3 input is tied to VCC;
therefore, asserting LABCTRL1 asynchronously loads a 1 into the register,
effectively presetting the register. Asserting LABCTRL2 clears the register.

Asynchronous Load with Clear

When implementing an asynchronous load with the clear, LABCTRL1
implements the asynchronous load of DATA3 by controlling the register
preset and clear. LABCTRL2 implements the clear by controlling the
register clear.

Asynchronous Load with Preset

When implementing an asynchronous load in conjunction with a preset,
the MAX+PLUS II software provides preset control by using the clear and
inverting the input and output of the register. Asserting LABCTRL2 clears
the register, while asserting LABCTRL1 loads the register. The
MAX+PLUS II software inverts the signal that drives the DATA3 signal to
account for the inversion of the register’s output.

Asynchronous Load without Clear or Preset

When implementing an asynchronous load without the clear or preset,
LABCTRL 1 implements the asynchronous load of DATA3 by controlling the
register preset and clear.

15
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FastTrack Interconnect

In the FLEX 8000 architecture, connections between LEs and device I/O
pins are provided by the FastTrack Interconnect, a series of continuous
horizontal (row) and vertical (column) routing channels that traverse the
entire FLEX 8000 device. This device-wide routing structure provides
predictable performance even in complex designs. In contrast, the
segmented routing structure in FPGAs requires switch matrices to
connect a variable number of routing paths, which increases the delays
between logic resources and reduces performance.

The LABs within FLEX 8000 devices are arranged into a matrix of
columns and rows. Each row of LABs has a dedicated row interconnect
that routes signals both into and out of the LABs in the row. The row
interconnect can then drive I/O pins or feed other LABs in the device.
Figure 8 shows how an LE drives the row and column interconnect.

Figure 8. FLEX 8000 LAB Connections to Row & Column Interconnect
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Each LE in an LAB can drive up to two separate column interconnect
channels. Therefore, all 16 available column channels can be driven by the
LAB. The column channels run vertically across the entire device, and
share access to LABs in the same column but in different rows. The
MAX+PLUS II Compiler chooses which LEs must be connected to a
column channel. A row interconnect channel can be fed by the output of
the LE or by two column channels. These three signals feed a multiplexer
that connects to a specific row channel. Each LE is connected to one 3-to-1
multiplexer. In an LAB, the multiplexers provide all 16 column channels
with access to 8 row channels.

Each column of LABs has a dedicated column interconnect that routes
signals out of the LABs into the column. The column interconnect can then
drive I/O pins or feed into the row interconnect to route the signals to
other LABs in the device. A signal from the column interconnect, which
can be either the output of an LE or an input from an I/O pin, must
transfer to the row interconnect before it can enter an LAB. Table 4
summarizes the FastTrack Interconnect resources available in each

FLEX 8000 device.
Table 4. FLEX 8000 FastTrack Interconnect Resources
Device Rows | Channels per Row | Columns | Channels per Column

EPF8282A 2 168 13 16
EPF8282AV

EPF8452A 2 168 21 16
EPF8636A 3 168 21 16
EPF8820A 4 168 21 16
EPF81188A 6 168 21 16
EPF81500A 6 216 27 16

Figure 9 shows the interconnection of four adjacent LABs, with row,
column, and local interconnects, as well as the associated cascade and
carry chains.

Altera Corporation 17
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Figure 11. FLEX 8000 Row-to-10E Connections

Numbers in parentheses are for EPF81500A devices. See Note (1).
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Note:

(1) n =13 for EPF8282A and EPF8282AV devices.
n =21 for EPF8452A, EPF8636A, EPF8820A, and EPF81188A devices.
n = 27 for EPF81500A devices.

Column-to-10E Connections

Two IOEs are located at the top and bottom of the column channels (see
Figure 12). When an IOE is used as an input, it can drive up to two
separate column channels. The output signal to an IOE can choose from 8
of the 16 column channels through an 8-to-1 multiplexer.

20 Altera Corporation
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Table 5 lists the source of the peripheral control signal for each FLEX 8000
device by row.

Table 5. Row Sources of FLEX 8000 Peripheral Control Signals
Peripheral | EPF8282A | pprga5pn | EPF8636A | EPF8820A | EPF81188A | EPF81500A
Control Signal | EPF8282AV

CLKO Row A Row A Row A Row A Row E Row E

CLK1/ CE1 Row B Row B Row C Row C Row B Row B

CLRO Row A Row A Row B Row B Row F Row F

CLR1/ CEO Row B Row B Row C Row D Row C Row C

OE2 Row A Row A Row A Row A Row D Row A

OE3 Row B Row B Row B Row B Row A Row A

OE4 - - - - - Row B

OE5 - - - - - Row C

OE6 - - - - - Row D

OE7 - - - - - Row D

OE8 - - - - - Row E

OE9 - - - - - Row F

0 utp ut This section discusses slew-rate control and MultiVolt I/O interface
. . operation for FLEX 8000 devices.
Configuration
Slew-Rate Control
The output buffer in each IOE has an adjustable output slew rate that can
be configured for low-noise or high-speed performance. A slow slew rate
reduces system noise by slowing signal transitions, adding a maximum
delay of 3.5 ns. The slow slew-rate setting affects only the falling edge of
a signal. The fast slew rate should be used for speed-critical outputs in
systems that are adequately protected against noise. Designers can specify
the slew rate on a pin-by-pin basis during design entry or assign a default
slew rate to all pins on a global basis.
« .- & Formoreinformation on high-speed system design, go to Application

Note 75 (High-Speed Board Designs).

Altera Corporation 23



FLEX 8000 Programmable Logic Device Family Data Sheet

Table 17. FLEX 8000 Internal Timing Parameters  Note (1)
Symbol Parameter

tiop IOE register data delay
tioc IOE register control signal delay
tioe Output enable delay
tioco IOE register clock-to-output delay
tiocomB IOE combinatorial delay
tiosu I0E register setup time before clock; IOE register recovery time after asynchronous clear
tion IOE register hold time after clock
tiocLr |IOE register clear delay
tiN Input pad and buffer delay
top1 Output buffer and pad delay, slow slew rate = off, Vccio = 5.0 V C1 = 35 pF (2)
topz Output buffer and pad delay, slow slew rate = off, Vccio = 3.3V C1 =35 pF (2)
tops Output buffer and pad delay, slow slew rate = on, C1 = 35 pF (3)
txz Output buffer disable delay, C1 =5 pF
trx1 Output buffer enable delay, slow slew rate = off, V¢ = 5.0 V, C1 = 35 pF (2)
tzxo Output buffer enable delay, slow slew rate = off, Voo = 3.3V, C1 = 35 pF (2)
tzx3 Output buffer enable delay, slow slew rate = on, C1 = 35 pF (3)

Table 18. FLEX 8000 LE Timing Parameters  Note (1)
Symbol Parameter
tut LUT delay for data-in
teLut LUT delay for carry-in
tRLUT LUT delay for LE register feedback
tGaTE Cascade gate delay
tcasc Cascade chain routing delay
tcico Carry-in to carry-out delay
tcGEN Data-in to carry-out delay
tcGENR LE register feedback to carry-out delay
tc LE register control signal delay
ten LE register clock high time
teL LE register clock low time
tco LE register clock-to-output delay
tcomB Combinatorial delay
tsu LE register setup time before clock; LE register recovery time after asynchronous preset, clear, or
load
ty LE register hold time after clock
tpRE LE register preset delay
tclr LE register clear delay

Altera Corporation 33
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Table 23. EPF8282A Interconnect Timing Parameters

Symbol Speed Grade Unit
A-2 A-3 A-4
Min Max Min Max Min Max

tLaBcASC 0.3 0.3 0.4 ns
{LABCARRY 0.3 0.3 0.4 ns
tLocaL 0.5 0.6 0.8 ns
trow 42 4.2 4.2 ns
teoL 25 25 25 ns
thin_c 5.0 5.0 55 ns
thin_ D 7.2 7.2 7.2 ns
toin_io 5.0 5.0 55 ns

Altera Corporation 37
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Table 28. EPF8282AV Logic Element Timing Parameters

Symbol Speed Grade Unit
A-3 A-4
Min Max Min Max
tLut 3.2 7.3 ns
teLut 0.0 14 ns
tRLUT 15 51 ns
tGATE 0.0 0.0 ns
tcasc 0.9 2.8 ns
tcico 0.6 15 ns
tcGEN 0.7 2.2 ns
tcGENR 15 3.7 ns
tc 25 4.7 ns
tcH 4.0 6.0 ns
toL 4.0 6.0 ns
tco 0.6 0.9 ns
tcomB 0.6 0.9 ns
tsu 1.2 2.4 ns
ty 15 4.6 ns
tpre 0.8 1.3 ns
tcLr 0.8 1.3 ns
Table 29. EPF8282AV External Timing Parameters
Symbol Speed Grade Unit
A-3 A4
Min Max Min Max

tDRR 24.8 50.1 ns
topbH 1.0 1.0 ns

Altera Corporation
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Table 34. EPF8636A 1/0 Element Timing Parameters

Symbol Speed Grade Unit
A-2 A-3 A-4
Min Max Min Max Min Max
tiop 0.7 0.8 0.9 ns
tioc 1.7 1.8 1.9 ns
tioe 1.7 1.8 1.9 ns
tioco 1.0 1.0 1.0 ns
tiocoms 0.3 0.2 0.1 ns
tiosu 14 1.6 1.8 ns
tioH 0.0 0.0 0.0 ns
tiocLr 1.2 1.2 1.2 ns
N 15 1.6 1.7 ns
top1 1.1 1.4 1.7 ns
tope 1.6 1.9 2.2 ns
tops 4.6 4.9 5.2 ns
tyz 1.4 1.6 1.8 ns
try1 1.4 1.6 1.8 ns
tzxo 1.9 2.1 2.3 ns
tzx3 4.9 5.1 5.3 ns

Table 35. EPF8636A Interconnect Timing Parameters

Symbol Speed Grade Unit
A-2 A-3 A-4
Min Max Min Max Min Max

tLaBCASC 0.3 0.4 0.4 ns
{ ABCARRY 0.3 0.4 0.4 ns
tLOCAL 0.5 0.5 0.7 ns
trow 5.0 5.0 5.0 ns
tCOL 3.0 3.0 3.0 ns
tD|N7C 5.0 5.0 5.5 ns
tD|N D 7.0 7.0 7.5 ns
tDlN_lO 5.0 50 55 ns
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Table 38. EPF8820A 1/0 Element Timing Parameters

Symbol Speed Grade Unit
A-2 A-3 A-4
Min Max Min Max Min Max
tiop 0.7 0.8 0.9 ns
tioc 1.7 1.8 1.9 ns
tioe 1.7 1.8 1.9 ns
tioco 1.0 1.0 1.0 ns
tiocoms 0.3 0.2 0.1 ns
tiosu 14 1.6 1.8 ns
tion 0.0 0.0 0.0 ns
tiocLr 1.2 1.2 1.2 ns
[N 15 1.6 1.7 ns
top1 1.1 1.4 1.7 ns
top2 1.6 1.9 2.2 ns
tops 4.6 4.9 5.2 ns
tyz 1.4 1.6 1.8 ns
trx1 1.4 1.6 1.8 ns
tzxo 1.9 2.1 2.3 ns
tzx3 4.9 5.1 5.3 ns
Table 39. EPF8820A Interconnect Timing Parameters
Symbol Speed Grade Unit
A-2 A-3 A-4
Min Max Min Max Min Max

tLaBCASC 0.3 0.3 0.4 ns
tLABCARRY 0.3 0.3 0.4 ns
t ocaL 0.5 0.6 0.8 ns
trow 5.0 5.0 5.0 ns
tcoL 3.0 3.0 3.0 ns
toin C 5.0 5.0 5.5 ns
toiN D 7.0 7.0 7.5 ns
tHiN 10 5.0 5.0 5.5 ns
Altera Corporation 45
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Table 40. EPF8820A LE Timing Parameters

Symbol Speed Grade Unit
A-2 A-3 A-4
Min Max Min Max Min Max

tLuT 2.0 25 3.2 ns
teLut 0.0 0.0 0.0 ns
trLUT 0.9 1.1 15 ns
teaTE 0.0 0.0 0.0 ns
tcasc 0.6 0.7 0.9 ns
teico 0.4 0.5 0.6 ns
tcGEN 0.4 0.5 0.7 ns
tCGENR 0.9 11 15 ns
tc 1.6 2.0 25 ns
ten 4.0 4.0 4.0 ns
teL 4.0 4.0 4.0 ns
tco 0.4 0.5 0.6 ns
tcoms 0.4 0.5 0.6 ns
tsy 0.8 1.1 1.2 ns
ty 0.9 1.1 15 ns
tprE 0.6 0.7 0.8 ns
telr 0.6 0.7 0.8 ns

Table 41. EPF8820A External Timing Parameters

Symbol Speed Grade Unit
A-2 A-3 A-4
Min Max Min Max Min Max
tDRR 16.0 20.0 25.0 ns
topH 1.0 1.0 1.0 ns
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Operating Modes

The FLEX 8000 architecture uses SRAM elements that require
configuration data to be loaded whenever the device powers up and
begins operation. The process of physically loading the SRAM
programming data into the device is called configuration. During
initialization, which occurs immediately after configuration, the device
resets registers, enables I/O pins, and begins to operate as a logic device.
The I/O pins are tri-stated during power-up, and before and during
configuration. The configuration and initialization processes together are
called command mode; normal device operation is called user mode.

SRAM elements allow FLEX 8000 devices to be reconfigured in-circuit
with new programming data that is loaded into the device. Real-time
reconfiguration is performed by forcing the device into command mode
with a device pin, loading different programming data, reinitializing the
device, and resuming user-mode operation. The entire reconfiguration
process requires less than 100 ms and can be used to dynamically
reconfigure an entire system. In-field upgrades can be performed by
distributing new configuration files.

Configuration Schemes

The configuration data for a FLEX 8000 device can be loaded with one of
six configuration schemes, chosen on the basis of the target application.
Both active and passive schemes are available. In the active configuration
schemes, the FLEX 8000 device functions as the controller, directing the
loading operation, controlling external configuration devices, and
completing the loading process. The clock source for all active
configuration schemes is an oscillator on the FLEX 8000 device that
operates between 2 MHz and 6 MHz. In the passive configuration
schemes, an external controller guides the FLEX 8000 device. Table 51
shows the data source for each of the six configuration schemes.

Table 51. Data Source for Configuration

Configuration Scheme Acronym Data Source
Active serial AS Altera configuration device
Active parallel up APU Parallel configuration device
Active parallel down APD Parallel configuration device
Passive serial PS Serial data path
Passive parallel synchronous PPS Intelligent host
Passive parallel asynchronous PPA Intelligent host
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Table 52. FLEX 8000 84-, 100-, 144- & 160-Pin Package Pin-Outs (Part 2 of 3)

Pin Name 84-Pin 84-Pin 100-Pin 100-Pin 144-Pin 160-Pin 160-Pin
PLCC PLCC TQFP TQFP TQFP PGA PQFP
EPF8282A | EPF8452A | EPF8282A | EPF8452A | EPF8820A | EPF8452A | EPF8820A
EPF8636A | EPF8282AV (1)
ADDO 78 76 78 77 106 N3 6
DATA7 3 2 90 89 131 P8 140
DATA6 4 4 91 91 132 P10 139
DATAS 6 6 92 95 133 R12 138
DATA4 7 7 95 96 134 R13 136
DATA3 8 8 97 97 135 P13 135
DATA2 9 9 99 98 137 R14 133
DATAL1 13 13 4 138 N15 132
DATAO 14 14 5 5 140 K13 129
SDOUT (3) 79 78 79 79 23 P4 97
TDI (4) 55 45 (5) 54 - 96 - 17
TDO (4) 27 27 (5) 18 - 18 - 102
TCK (4), (6) 72 44 (5) 72 - 88 - 27
TNVS (4) 20 43 (5) 11 - 86 - 29
TRST (7) 52 52 (8) 50 - 71 - 45
Dedicated 12, 31, 54, 12,31,54, [3,23,53,73|3,24,53, |9,26,82, |(C3,D14, 14, 33, 94,
Inputs (10) 73 73 74 99 N2, R15 113
VCCI NT 17, 38, 59, 17, 38,59, |6, 20, 37,56,|9, 32,49, |8,28,70, |B2,C4,D3, |3,24,46,
80 80 70, 87 59, 82 90, 111 D8, D12, 92,114,
G3,G12, |160
H4, H13,
J3,J12,
M4, M7,
M9, M13,
N12
VCCI O - - - - 16, 40, 60, |- 23, 47,57,
69, 91, 69, 79,
112, 122, 104, 127,
141 137, 149,
159
Altera Corporation 55
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Table 53. FLEX 8000 160-, 192- & 208-Pin Package Pin-Outs (Part 2 of 2)

Pin Name 160-Pin 160-Pin 192-Pin PGA 208-Pin 208-Pin 208-Pin
PQFP PQFP EPF8636A PQFP PQFP PQFP
EPF8452A EPF8636A EPF8820A |EPF8636A (7)| EPF8820A (7) | EPF81188A (1)
DATA4 154 127 E17 165 172 170
DATA3 157 124 G15 162 171 168
DATA2 159 122 F15 160 167 166
DATAL1 11 115 E16 149 165 163
DATAO 12 113 C16 147 162 161
SDOUT (3) 128 152 C7 (11) 198 124 119
D (4) - 55 R11 72 20 -
TDO (4) - 95 B9 120 129 -
TCK (4), (6) |- 57 us 74 30 -
TVS (4) - 59 u7 76 32 -
TRST (7) - 40 R3 54 54 -
Dedicated 5, 36, 85, 116 6, 35, 87,116 | A5, U5, U13, |7, 45,112, 17, 36, 121, 13, 41, 116,
Inputs (10) Al3 150 140 146
VCCI NT 21, 41, 53, 67, 4,5, 26, 85, C8, C9, C10, |5, 6, 33,110, |5, 6, 27, 48, 4,20, 35, 48,
(5.0V) 80, 81,100,121, {106 R8, R9, R10, |137 119, 141 50, 102, 114,
133, 147, 160 R14 131, 147
VCCl O - 25,41,60,70, |D3, D4, D9, 32,55,78,91, |26,55,69,87, |3, 19, 34, 49,
(5.0Vor 80, 107, 121, |D14,D15,G4, |102,138,159, (102,131,159, |69, 87, 106,
3.3V) 140, 149, 160 |G14, L4, L14, |182,193, 206 |173, 191, 206 | 123, 140, 156,
P4, P9, P14 174,192
G\D 13, 14, 28, 46, 15,16, 36, 37, |C4, D7, D8, 19, 20, 46, 47, | 15,16, 37,38, |11, 12, 27, 28,
60, 75, 93, 107, |45,51, 75,84, |D10,D11, H4, |60, 67, 96, 60, 78, 96, 42, 43, 60, 78,
108, 126, 140, 86, 96, 97, H14, K4,K14, |109,111,124, (109,110,120, |96, 105, 115,
155 117,126,131, |P7, P8, P10, |125,151,164, 130,142,152, {122,132, 139,
154 P11 171, 200 164, 182, 200 | 148, 155, 159,
165, 183, 201
No Connect |2, 3, 38, 39, 70, |2, 39, 82,119 |C6,C12,C13, |1,2,3,16,17, |1,2,3,50,51, |1,2,51,52,53,
(N.C) 82,83,118,119, C14, E3, E15, |18, 25, 26, 27, |52, 53, 104, 54,103, 104,
148 F3,J3, J4, 34,35, 36,50, 105,106,107, |157, 158, 207,
J14, J15, N3, |51, 52, 53, 154,155,156, | 208
N15, P3, P15, | 104,105, 106, |157, 208
R4 (12) 107,121,122,
123,130,131,
132,139,140,
141,154,155,
156, 157, 208
Total User 116 114 132, 148 (13) |132 148 144
1/0 Pins (9)
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Table 54. FLEX 8000 225-, 232-, 240-, 280- & 304-Pin Package Pin-Outs (Part 2 of 3)

Pin Name 225-Pin 232-Pin 240-Pin 240-Pin 280-Pin 304-Pin
BGA PGA PQFP PQFP PGA RQFP
EPF8820A | EPF81188A | EPF81188A | EPF81500A | EPF81500A | EPF81500A
DATA4 A5 C7 198 194 W16 248
DATA3 B5 D7 196 193 w17 246
DATA2 E6 B5 194 190 V16 243
DATA1 D5 A3 191 189 uU16 241
DATAO c4 A2 189 187 V17 239
SDOUT (3) K1 N2 135 136 F19 169
TDI F15 (4) - - 63 (14) B1 (14) 80 (14)
TDO J2 (4) - - 117 c17 149
TCK (6) J14 (4) - - 116 (14) A19 (14) 148 (14)
T™VS J12 (4) - - 64 (14) C2 (14) 81 (14)
TRST (7) P14 - - 115 (14) A18 (14) 145 (14)
Dedicated Inputs |F4, L1, K12, |C1, C17,R1, |10, 51,130, |8, 49, 131, F1, F16, P3, |12, 64, 164,
(10) E15 R17 171 172 P19 217
VCCl NT F5, F10, E1, |E4,H4, L4, |[20,42,64,66,|18,40,60,62, |B17,D3,D15, |24, 54, 77,
(5.0V) L2, K4, M12, (P12, L14, 114,128,150, {91, 114, 129, |ES8, E10, E12, |144, 79, 115,
P15, H13, H14, E14, 172, 236 151,173,209, |E14, R7, R9, |162,191,218,
H14, B15, R14, U1 236 R11, R13, 266, 301
C13 R14, T14
VCCl O H3, H2, P6, |N10, M13, 19,41, 65,81, |17,39,61,78, | D14, E7, E9, |22,53,78,99,
(5.0Vor3.3V) |R6,P10,N10, |M5, K13, K5, |99, 116, 140, |94, 108, 130, |E11, E13,R6, |119,137,163,
R14, N13, H13, H5, F5, |162,186,202, |152,174,191, |R8,R10,R12, (193,220, 244,
H15, H12, E10, E8, N8, |220, 235 205, 221, 235 | T13, T15 262, 282, 300
D12, Al4, F13
B10, A10, B6,
C6, A2, C3,
M4, R2
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Notes to tables:

(1) Perform a complete thermal analysis before committing a design to this device package. See Application Note 74
(Evaluating Power for Altera Devices) for more information.

(2) This pin is a dedicated pin and is not available as a user I/O pin.

(3) SDQUT will drive out during configuration. After configuration, it may be used as a user I/O pin. By default, the
MAX+PLUS II software will not use SDOUT as a user I/O pin; the user can override the MAX+PLUS II software and
use SDOUT as a user I/O pin.

(4) If the device is not configured to use the JTAG BST circuitry, this pin is available as a user I/O pin.

(5) JTAG pins are available for EPF8636A devices only. These pins are dedicated user I/O pins.

(6) If this pin is used as an input in user mode, ensure that it does not toggle before or during configuration.

(7) TRST is a dedicated input pin for JTAG use. This pin must be grounded if JTAG BST is not used.

(8) Pin52isa Ve pin on EPF8452A devices only.

(9) The user I/0 pin count includes dedicated input pins and all I/O pins.

(10) Unused dedicated inputs should be tied to ground on the board.

(11) SDQUT does not exist in the EPF8636GC192 device.

(12) These pins are no connect (N.C.) pins for EPE8636A devices only. They are user I/O pins in EPF8820A devices.

(13) EPF8636A devices have 132 user I/O pins; EPF8820A devices have 148 user I/O pins.

(14) For EPF81500A devices, these pins are dedicated JTAG pins and are not available as user I/O pins. If JTAG BST is
not used, TDI , TCK, TMS, and TRST should be tied to GND.

Revision The information contained in the FLEX 8000 Programmable Logic Device

. Family Data Sheet version 11.1 supersedes information published in
H |St0|'v previous versions. The FLEX 8000 Programmable Logic Device Family Data
Sheet version 11.1 contains the following change: minor textual updates.
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